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SECTION 1 

1 INTRODUCTION 

This Operations, Maintenance,  Monitoring  and Site Management Plan, hereto 

referenced as the “Plan”, has been prepared in accordance with the requirements of the 

Order on Consent and the NYSDEC-approved Remedial Design for the Troy-Water Street 

former manufactured gas plant site, Area 4, located in Troy, New York.  The 

implementation of this  Plan will provide a mechanism to monitor the continued 

effectiveness of the remedial action that commenced in April 2003 and was substantially 

completed in January 2006.  The plan outlines the post-remediation care, maintenance and 

monitoring procedures that will be implemented at the Troy-Area 4 site.  The plan includes 

descriptions of: 

Final cover system/remedy inspections and maintenance; 

Environmental Monitoring; and 

Record keeping and reporting 

The Troy-Water Street former manufactured gas plant site, area 4-upland site (Area 

4) is located in Troy, New York.  The site comprises approximately 8.5 acres.  A site location 

map is included as Figure 1-1.  The site straddles the boundary between the City of Troy and 

the Town of North Greenbush with 1.8 acres and 6.7 acres respectively, in each municipality 

and is owned by Rensselaer County.  Area 4 is approximately 2800 feet long and is bordered 

by the Hudson River to the west, a railroad spur owned by CSX Transportation to the east, a 

former asphalt batch plant owned by Chevron USA, Inc. to the north, and the Rensselaer 

County Publicly Owned Treatment Works (POTW) to the south.  An access road to the 

POTW runs along the east side of Area 4. 

 Remedial construction, as described in the Record of Decision, commenced in April 

2003 and was substantially completed in January 2006.  The remedy includes the following 

components: 

Engineered Cap 

Run-off Controls 

Retaining Wall System 

Deed Restrictions Limiting Future Development 

Tar Weep Removal from the Hudson River 

Tar Impacted Soil Removal from Peripheral Areas 

Tar Impacted Soil Removal from Area 4  

Cap/Geosynthetic Barrier Placed Over Tar-impacted Soils in the Peripheral Area 

Site Security Measures, and 
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Environmental Monitoring 

The remedy components that require Operations, Maintenance, and Monitoring 

(OM&M) include the following:   

Engineered Cap 

Run-off Controls 

Retaining Wall System, and 

Site Security Features (i.e., fence, gates, etc.)  

In addition, Environmental Monitoring will be conducted to evaluate the continued 

effectiveness of the remedy. 

Each of the above-referenced post construction/remedy care is covered in more 

detail in the following sections of this plan. 
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SECTION 2 

2 OM&M MANAGEMENT 

In accordance with the Consent Order and ROD for the site, National Grid (NG) is 

responsible for the maintenance and monitoring of the Area-4 which includes observing and 

repairing (as necessary) the following: 

• Final Cover; 

• Run-Off Controls; 

• Retaining Wall System; 

• Site Security Features (fence, gates, etc.); and 

• Peripheral Areas 

 

The maintenance and monitoring tasks associated with the Area 4 remedy will be 

managed by a National Grid Project Manager (PM).  The PM will contract an environmental 

engineering firm/contractor to conduct the monitoring, inspections and maintenance at the 

site.  The NG project manager will be responsible for items as follows: 

• OM&M Contract Management 

• Oversight of the Contractors 

• Coordination with the NYSDEC 

• Record Keeping, and 

• Reporting 

The environmental engineer/contractor will be responsible for items as follows: 

• Coordination with the NG Project Manager 

• Site Inspections 

• Completion of Site Inspection Form/Checklist 

• Environmental Monitoring/Groundwater Monitoring 

• Coordination with the Analytical Laboratory 

• Data Review 

• Preparation of Data Usability Summary Report, as described in Section 6 

• Maintenance of the Site as directed by the NG Project Manager 

• Coordination with utility companies for intrusive work, if required 
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Personnel involved with monitoring and maintenance activities will be informed of 

the importance of both preventive and routine maintenance inspections at the site, and will 

have the appropriate experience in performing O&M activities at sites similar to Troy Area 4 

and will possess the credentials to perform the work activities at Troy Area 4.  Site personnel 

involved with  the Plan activities that require intrusive work must have completed 40 hours, 

and associated 8 hour refresher, of hazardous materials training including medical 

monitoring pursuant to 29 CFR 1910.120. Contractors/consultants involved with the  Plan 

activities are solely responsible for the health and safety of their employees/workers and will 

be responsible for the preparation of a CIH-certified site-specific Health and Safety Plan 

(HASP), in accordance with 29 CFR 1910 and 29 CFR 1926.  A HASP specification is 

contained in Appendix H that contains the minimum components of the site-specific HASP 

to be prepared by the contractor to conduct intrusive activities at the site.   
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SECTION 3 

3 SITE OPERATION AND MAINTENANCE 

This section describes the operation and maintenance that will be performed on the 

site features, as follows: 

Engineered cap 

Run-off controls 

Retaining wall system 

Peripheral Areas 

Site security features (fence, gates, etc.) 

A “Site Inspection Check-List” is provided to document the routine inspections of 

the above site features.  The check-list is provided as Table 3-1.  An inspection schedule is 

provided as Table 3-2, which describes the frequency of O&M inspections.  As referenced in 

the Preliminary Site Operations and Maintenance Plan, dated October 2002, prepared by 

O’Brien & Gere Engineers, Inc., inspection will be conducted on a quarterly basis during the 

first year and semi-annually thereafter.  In addition, during the first year (i.e., following 

remedial construction) the site will be inspected after major storm events (i.e.,  two-inches or 

greater of rainfall in a 24-hour period). 

3.1 ENGINEERED CAP 

The cap system components are summarized as follows (in ascending order): 

16 oz geotextile (cushion geotextile above the subbase soil layer) 

40 mil textured LLDPE geomembrane 

Triplanar geocomposite drainage layer 

Geogrid 

Barrier protection soil layer 

6-inches top soil, erosion control blanket and vegetation (above elevation 25.0) 

In areas of the cap that are below elevation 25.0, the topmost layer is comprised of a 

geotextile directly above the barrier soil and overlain by 24 inches of rip rap. 

The final cover/cap system details are included as Figures 3-1 and 3-2.  A plan view 

of the site showing the limits of the various surface components is included in Appendix A. 

 As referenced above the surface components of the engineered cap consist of 

medium Rip Rap or vegetative cover (top soil, erosion control blanket and grasses) as shown 

in the site plan (Appendix A) and Figures 3-1 and 3-2.  
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3.1.1 Inspection 

Routine inspection of the capped area and immediately adjacent areas (i.e., peripheral 

areas) will be performed quarterly during the first year, following the establishment of 

vegetation, and semi-annually thereafter.  NYSDEC will be informed of the inspections at 

least one week in advance to enable the Department’s participation if it chooses.  The 

inspector will observe the condition of the cover for evidence of thinning vegetation or 

other signs of vegetation stress, burrowing animals, settlement, erosion, rip-rap movement, 

slope instability, large weeds, brush or tree growth, or other damage to the capped area.   

3.1.2 Maintenance 

Vegetated areas which appear to be thinning out over time will be overseeded to 

maintain a uniform vegetative cover. 

Deep rooting shrubs, brush, or trees will not be allowed to establish on the cap.  

Mowing will be performed in the vegetated areas of the cap to prevent the establishment of 

plants (trees) that may affect the integrity of the cover.  Should plants root in the Rip Rap 

areas of the cap, the plants will be cut and the root system removed or treated with 

herbicide, as necessary. 

If burrowing animals or signs of the presence of burrowing animals are observed 

within the limits of the capped area, live traps will be set.  The captured animals will be 

relocated off the capped area and any holes produced by the animals will be filled with like 

existing materials. 

Should areas of settlement, erosion, Rip Rap movement, or slope instability be 

noted, regrading and/or restoration will be conducted to repair the affected areas, promote 

drainage, minimize erosion, and minimize percolation of water into the cover. 

3.2 RUN-OFF CONTROL 

The surface water drainage system is designed to promote surface water run-off 

caused by seasonal precipitation and snowmelt events.  The surface water drainage system is 

sized to facilitate a 25-year, 24-hour storm event.  Run-off is directed to the Hudson River 

by a series of drainage swales and downchutes.  The downchute areas are lined with 

geotextile beneath gabion mattresses.  Swale and downchute locations are shown on the site 

plan, contained in Appendix A. 

3.2.1 Inspection 

Run-off controls, including swales, ditches, catchbasins (along road) and downchutes 

will be inspected at the same frequency as the cover (referenced above).  Drainage facilities 

will be inspected for settlement, displacement, accumulation of debris and obstructions, 
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including silt and vegetation (weeds) that may inhibit flow, and for erosion of the swales and 

downchutes.  In addition to the run-off controls, the 69-inch culvert that runs 

beneath/through the site will be inspected to maintain a free-flowing pipe to limit run-on 

from upland areas adjacent to the site.  The location of the 69-inch culvert is shown on the 

site plan. 

3.2.2 Maintenance 

Debris and obstructions found in the drainage features will be removed to maintain 

flow capacity.  If scouring or erosion is noted, the area will be repaired and additional 

channel protection materials installed, as necessary.  Where swales and slopes are vegetated, 

the vegetation will be inspected and maintained as described in Section 3.1.2 of this plan. 

3.3 RETAINING WALL SYSTEM 

The retaining wall system includes a total of 640 feet of soldier pile wall and 2080 

feet of gabion baskets.  The height of the soldier pile retaining walls varies from 

approximately elevation 9.0 feet to 16.0 feet mean sea level (MSL) and the top of the gabion 

wall is at approximately 8.5 MSL.  The locations and limits of the retaining walls are shown 

on the site plan (Appendix A). 

3.3.1 Inspection 

The retaining walls will be inspected at the same frequency as the engineered cap for 

signs/evidence of structural damage, settlement, or displacement.  The inspector will look 

for signs of cracks in the concrete lagging panels, deterioration of the steel piles, alignment 

changes, damaged gabion baskets, settlement and/or undermining.  The rip rap wedge 

located on the river side of the retaining wall system will be inspected for signs of movement 

or displacement of stones. 

3.3.2 Maintenance 

Damaged sections of the concrete lagging will be replaced or repaired promptly 

following the inspection.  Damaged gabion baskets or baskets that have settled or are 

undermined will be repaired or replaced, as needed.  Displaced stones within the stone 

wedge (adjacent to the gabion baskets) will be reinstalled/adjusted, as needed. 

3.4 SITE SECURITY FEATURES 

A chain link fence provides site security and runs along the eastern boundary of the 

site (i.e., along the western edge of Water Street).  The fence is installed to discourage access 

to the site by unauthorized personnel.  Signs are posted every 200 feet along the fence and at 

the locked entry points (i.e., gates) to notify unauthorized personnel that the site is restricted.  

The gates will be locked when the site is unattended. 
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3.4.1 Inspection 

A site security inspection will be conducted at the same frequency as the engineered 

cap.  The inspections will focus on the condition of the fence, gates, locks and evidence of 

unauthorized entry on the site. 

3.4.2 Maintenance 

Breaches in the integrity of the fence, gates or locks will be repaired promptly.  

Missing or damaged signs will be replaced or repaired.  The locks and gates will be lubricated 

twice annually. 

3.5 PERIPHERAL AREA  

The “peripheral area” as defined in the Record of Decision includes the POTW 

access roadway (i.e., Water Street and CSX transportation property).  The peripheral area 

begins on the southern end of the site at Station 0+00 and terminates at the northern limit 

of the site at Station 27+26 (i.e., the northern limit of the soldier pile wall).  In addition, the 

peripheral area includes the intertidal zone.  The intertidal zone is the area between the 

retaining walls/rip rap wedge and the low tide elevation (i.e., Hudson River bottom exposed 

during low tide).  Within the eastern peripheral area (i.e., from the CSX row to the eastern 

limit of the site) several underground utility pipes are present, as described in Appendix G of 

this plan. 

3.5.1 Inspection 

Routine inspection of the peripheral areas will be performed at the same frequency 

as the cover (referenced above).  As outlined in Table 3-2 Inspection Schedule, the 

peripheral areas (i.e., east of the site to the CSX right-of-way (ROW) including Water Street 

and the intertidal zone) will be inspected for signs of new tar weeps.  Should a tar weep be 

identified, the inspector will document the location on a site map and mark the location in 

the field (paint or stakes). 

3.5.2 Maintenance 

Based on the location of a tar weep, options will be evaluated to address the issue.  

Options may include removal, or cover/capping.  Depending on the option selected, and 

approved by the NYSDEC, the appropriate permits and agreements will be obtained as 

necessary.  As an example, a weep identified between the site and the CSX ROW (i.e., within 

Water Street) may require a road opening permit, revised traffic control plan, notification 

and coordination with the POTW or CSX, etc.  A tar weep identified in the intertidal zone 

may require area specific permits or notifications (e.g., USACOE, NYSDEC, Fish and 

Wildlife, etc.).  Interim measures may be implemented as appropriate.  Interim measures may 
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include items such as removal of surface tar materials and installation of temporary cover 

materials (i.e., soil, liner, asphalt, etc.) until the selected permanent option can be 

implemented. 

3.6 BIKE TRAIL 

At the request of the NYSDEC and the Rensselaer Hudson Greenway Trail 

Advisory Committee, National Grid installed the sub-base for a bike trail at the Troy Area 4 

Site.  The bike trail traverses the center portion of the site.  The trail is 4 feet wide and 

approximately 1150 feet long.  The alignment of the bike trail is shown on Figure 1.  The 

sub-base of the bike trail consists of compacted crushed stone.  National Grid will do 

OM&M on the sub-base portion of the trail until such time that construction is completed 

by others. 

3.6.1 Inspection 

Routine inspection of the bike trail will be performed at the same frequency and in 

conjunction with the engineers cap. 

3.6.2 Maintenance 

Maintenance associated with the bike trail will be conducted as described in 

Section3.1.2. of this plan. 
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SECTION 4 

4 SITE MANAGEMENT 

This section has been prepared to describe procedures for maintaining the safety of 

the public, workers and the environment in the event intrusive work is required at the Troy-

Water Street Area 4 Site. 

4.1 INTRUSIVE WORK PROCEDURES 

Prior to starting intrusive work the contractor is required to contact the National 

Grid Project Manager and the NYSDEC as described in Section 3 of Appendix G and 

prepare a site-specific HASP.  Required procedures for  intrusive work through the final 

cover system area are as follows: 

• Stakeout and field verify the location of all utilities in the work area 

• Strip cover soil or rip rap and stockpile for reuse/reinstallation 

• Strip barrier protection soils and stockpile, in accordance with soil erosion  and 

sediment control requirements, for future reuse/reinstallation 

• Expose geogrid layer using hand tools 

• Contract a certified, authorized geosynthetic installer to remove the  geosynthetic 

components of the final cover system in the intrusive work area 

• Intrusive work areas shall not be larger than the minimum required to perform the 

work.  The allowable limits of intensive work shall be verified by a geotechnical 

stability analysis prior to start of work.  Such geotechnical analysis shall include 

measures to maintain the stability of the cap throughout the period of time required 

to complete the work and under any reasonable weather condition that may be 

encountered during the work. 

• Conduct excavation activities 

• Excavate soils handling/management.  Based on the remedial activities conducted at 

the site it is unlikely that tar-impacted soil would be encountered, if however, visually 

identified tar-impacted soils  (i.e., soils that exhibit tar, appear oil saturated, 

discolored, stained or exhibit elevated volatile organic vapors) are encountered these 

materials must be placed in a container for characterization and disposal by National 

Grid.  Acceptable containers for the storage of impacted soil are New York State 

Department of Transportation (NYSDOT) approved 55-gallon drums, roll-offs, or 

dump truck beds.  With the exception of 55-gallon drums, containers shall be lined 

with polyethylene sheeting prior to placement of soil.  In addition, each container 

shall be covered with a lid (55-gallon drum) or canvas cover that is secured.  The 

excavated material may be temporarily stored on and covered by plastic sheeting 
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until acceptable containers can be delivered to the site.  Temporarily stored material 

shall be placed in an area where surface water can be diverted away from the 

stockpiled materials.  Leakage from the stockpiled material storage area is prohibited.  

National Grid shall be contacted to coordinate soil characterization, manifesting, and 

disposal.  No material shall be removed from the site without written approval from 

National Grid. 

• Backfill, excavation area, with removed materials or import comparable fill materials 

meeting the original material specifications.  Compact backfill materials in 12-inch 

lifts 

• Place 4-inch (minimum) of sand over compacted backfill 

• Replace geosynthetic layers of the final cover in accordance with the manufacturer’s 

recommendations using an authorized, certified geosynthetics installer. 

• Replace barrier protection soil.  Barrier protection soil shall be replaced and 

compacted in 12-inch lifts.  Materials will be deemed adequately compacted based on 

non-movement under the load of compaction equipment 

• Replace cover soil and/or rip rap 

• Apply seed and mulch in disturbed topsoil areas of the site. 

4.2 DEWATERING 

Contaminated water (i.e., water in direct contact with tar-impacted soil) or 

watergenerated during intrusive activities shall be containerized by those conducting the 

work activities for subsequent characterization and disposal by National Grid.  Acceptable 

containers for water storage would be NYSDOT-approved 55-gallon drums, high density 

polyethylene tanks, frac tanks, or approved equal.  The water may be temporarily pumped 

into any watertight container and then transferred into acceptable containers for disposal.  

Uncontaminated water (i.e., water from above the geosynthetics of the cap, or not in direct 

contact with visually identified tar-impacted soils) that are encountered may be pumped 

directly to the surface water drainage features and shall meet the New York State Soil 

Erosion and Sediment Control Standards prior to discharge to a surface water body. 

4.3 DUST CONTROL 

Dust control shall be provided during the soil excavation activities to mitigate the 

migration of dust off site.  Dust control shall incorporate wetting work areas and haul roads 

or use of appropriate controls as necessary. 

4.4 AIR MONITORING 

Air monitoring is required for both worker and community protection.  Air 

monitoring shall include monitoring volatile organic vapors and dust/particulate matter.  Air 

monitoring shall be conducted in conformance with the site-specific HASP and shall 
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incorporate community air monitoring to be conducted in conformance with the New York 

State Department of Health Generic Community Air Monitoring Plan.  Should odorous 

materials be encountered the contract shall implement odor suppressant measures, such as 

installation of cover soils, tarps or application of odor suppressant form 

4.5 HEALTH AND SAFETY 

Contractors conducting excavation activities at the site are required to perform the 

work activities in conformance with a site-specific CIH-certified HASP, to be prepared by 

the contractor and are solely responsible for the health and safety of their workers and/or 

subcontractors.  The site-specific HASP shall be prepared in accordance with the applicable 

rules and regulations included in 29 CFR 1910 and 29 CFR 1926.  The HASP may include a 

corporate/company-established HASP identifying company health and safety practices and 

procedures; however, the HASP must also include a description of site-specific hazards and 

protective measures (including personal protective equipment) associated with the activities 

to be conducted within the area of intrusive work.  A HASP specification is included in 

Appendix H for use by the contractor as reference in preparing the site-specific HASP. 
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SECTION 5 

5 INSTITUTIONAL CONTROLS 

The ROD calls for the imposition of deed restrictions to limit future site 

development.  The restrictions will include (i) notification to the NYSDEC and NYSDOH 

for utility or other excavation work; (ii) prohibition of land development for residential use; 

(iii) notification to the NYSDEC prior to any action that could jeopardize the integrity of the 

remedy, and (iv) the prohibition of the development of water supply wells on the site. 
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SECTION 6 

6 POST-CONSTRUCTION GROUNDWATER 
MONITORING 

The objective of the groundwater monitoring program is to assess groundwater flow 

conditions at the site and evaluate the presence and extent of BTEX and PAHs in the 

groundwater. 

6.1 GROUNDWATER ELEVATION MONITORING 

The groundwater flow conditions at the site will be assessed by a groundwater 

elevation monitoring program.  The water level in each monitoring well will be measured to 

provide information on groundwater elevations and flow at the site.  Groundwater elevation 

measurements will be recorded to the nearest 0.01 foot from the top of each well casing 

using an electronic water level indicator.  Groundwater elevation monitoring locations are 

shown on the attached site plan (Appendix A) and consist of the following monitoring wells: 

MW-1A 

MW-2A 

MW-3A 

MW-11 

MW-13 

MW-15 

MW-16 

The groundwater monitoring well construction logs for the above wells are attached 

in Appendix B of this plan. 

6.2 GROUNDWATER SAMPLING 

As referenced above, groundwater sampling will be conducted to evaluate the 

presence and extent of BTEX and PAHs in the groundwater.  Sample locations, methods, 

parameters, frequency, and laboratory requirements are described in the following sections 

of this plan. 

6.2.1 Sampling Locations, Methods and Frequency 

As described in the remedial design report, Section 7.1, dated October 2002, 

groundwater samples will be obtained from existing monitoring wells MW-1A, MW-2A, 

MW-3A, MW-11, MW-13, MW-15, and MW-16.  Sample collection will be performed in 

accordance with detailed procedures described in NG’s Generic Field Sampling plan, 

attached in Appendix C of this plan.  Each monitoring well will be purged by removing a 
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minimum of three well volumes or at least one volume of saturated sand pack, whichever is 

greater.  Samples will be collected using Teflon, stainless steel or dedicated polyethylene 

bailers.  Temperature, pH and conductivity will be measured and recorded on the 

groundwater sampling field log. 

Two rounds of groundwater sampling will be conducted from each of the wells at 

least two months apart.  The purpose of the second round of samples is to verify the results 

obtained during the first round. 

Following interpretation of the two rounds of analytical data, further groundwater 

sampling activities will be evaluated.  Recommendations for subsequent sampling/analytical 

parameters will be based on the first two rounds of sampling.  A Sampling and Analysis Plan 

will be submitted to the Department for approval, following evaluation of the results of the 

first two rounds of sampling. 

6.2.2 Analytical Parameters and Methods 

The analytical program for the site is designed for the identification of MGP 

constituents.  The Generic Quality Assurance Project Plan (attached in Appendix D) 

presents the analytical methods and quality control objectives. 

In accordance with the ROD (Section B) groundwater samples collected during both 

sampling rounds will be analyzed for benzene, toulene, ethylbenzene, xylene (BTEX) and 

polycyclic aromatic hydrocarbons (PAHs) as defined in the NYSDEC Analytical Service 

Protocol (ASP), (attached in Appendix E) (current version).  The groundwater sample 

analysis will be conducted using NYSDEC ASP Methods (current version) and Category B 

Deliverables (Attached in Appendix E). 

A complete set of QA/QC samples, including matrix spikes, matrix spike duplicates, 

field blank, field duplicate, blind duplicates and equipment blanks (if non-disposable 

sampling equipment is used) will be collected. 

Laboratory analytical data will be used to assess groundwater quality and the 

presence of BTEX and PAHs.  Analytical data will be compared to New York State Class 

GA Standards and Guidance Values, as appropriate (Attached in Appendix F).   

6.2.3 Protocols and Deliverables 

Laboratory analysis of environmental samples will be conducted in accordance with 

NYSDEC ASP-CLP protocols (Attached in Appendix E) and Category B Deliverables will 

be provided.  A data usability summary report (DUSR) will be prepared following review and 

evaluation of the analytical data.  The DUSR includes documentation of the samples and 

analysis parameters reviewed.  Data deficiencies, analytical method protocol deviations and 

quality control problems are described and their effects on the data discussed.  In addition, 
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the DUSR identifies data gaps caused by non-compliant or rejected data, and indicates what 

steps have been or will be taken to fill these gaps. 
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SECTION  7 

7 RECORDS, RECORD KEEPING AND REPORTING 

A variety of forms included in this OM&M Plan will be used to document 

inspections and monitoring events at the site.  Records will be organized and maintained by 

the NG project manager and kept by NG for a period of at least seven years from the time 

in which they were generated including: 

• Site inspection form/checklist; 

• Sample log sheet; 

• Chain of custody; 

• Corrective action request form; 

• Laboratory reports; 

• Monitoring report; and 

• DUSR 

NG will prepare quarterly and annual reports.  The report will include a summary of 

the maintenance activities.  The report will include a summary of changes, if any, to the 

approved plans, reports or permit conditions and the justification thereof.  Groundwater 

laboratory analytical data will be submitted to the NYSDEC with the subsequent monthly 

report and therefore will not be resubmitted in the annual report. 

 
















































































































































































































